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DYNAMICS OF THE DERMATOLOGIC MICROBIOME IN U.S. AIR FORCE BASIC TRAINING 

' 
, ' 

~ ' Andrew Patterson, MO'; Thomas Beachkolsky, MD'; Bryant Webber, MO, MPH'; Brittany L enz, MO'; Patrick Brown, MO'; Jody Noe, PhD'; Michael Grinkemeyer, MO"; James Baldwin, PhD"; Heather Yun, MO' J,.j' ' .. ~ 
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'S59'11 Mockal Group. 59111 Mockal Wong. Joint Base San An~~nd, Te.as: 'Oepanm.nt of O.rmo!Ology. 59" Medic.ol W"'g . Joint Baso San AntoM>-L1d<J1nd. Tuas, '59th Clinical Research Division. Joint a.. .. San Anto<lio-bd<land, Texas; 

•1 t t~ uSAFSAMIFHT Apj>I~ Toc:Mology g G..,....les, Wright Patterson Afr FottA BaH. Ohio, •Oeparun.nt of lnfec<iou• Oisoaso, 59" Medici! Wong , J01"t Base San AntONO-Lad<Jand, Texas 
', ~t,._T~ ~' 

:.~ 

metagenomic soquencmg technology is an 
1nc:teasingly avail able and cost-<ilfec:tive avenue fO< 
population-based d 1n1cal sl\Jd1es. The slun flora reP<esents a 
relatively unexpl0<ed niche of m1crobioma rasearcn despite 
lls many unexpl0<ed linkages to host health and d isease. 
The dennatologic microbiome possesses wide....ng1ng 
potential c:linlcal and operat10t\81 m1htary applications 
including 

Pre- and post.Ceployment screening 

Occupauonal hazard identlficauon 

Global health b1osurveillanco 

Personahzed medicine and b1omarkar delec:tion 

Identifying at-risk patients f0< 1n!ecoons 1n the subdinical 
stage 

Guiding regional antibiograms Including 
antibiotic resistant 0<ganisms 

Future inquiry into systemte and topieal 1n1arven1ions to 
reestablish cutaneous microbiota homeostasis after 
antibiotic use 

As a leadlng cause of mor!)>dity among U.S. service 
members and trainees in both combet and standard 
ooc:upational locales. skin and soft tissue infections (SSTls) 
have a major impact on current and future operational 
readiness. 1 Basie m1fltory trainees face unique environmental 
inftuences during their highly-<ogimented a week training 
CCKO'se indud<ng wO<lung withm a flight of app<oxlmalely 50 
1ndivtduals f0< nearly 24 hours a day and reeeNing universal 
chemoprophy1axis against Group A beta./lemolytie 
streptococcus through yeat-<ound provision of bicilhn LA 
1 2M inltamu$0.llat units duMO 1n-proceSSU>Q 

U.S. Air Force Basic M1Msry Trammg 
Approximately 39,000 U.S Air F0<ee Basie Military 
Trainees complete their 1nrtial enlisted training at Joint 
Base San Antonio-Lackland, Texas, each year 

The documented SSTI rale f0< all ba.sie mitrtary trainees 
fra<n 20t2 to 2014 was 0.82%' 

This results in an estimated 390 SSTls annually with a 
combined financial burden to the U S Air Foree of 
$446,940 encompassing purely anbb1obc costs and 
missed training days (not 1nc:Juding healthcare faallty 
staffing and operational costs) 

Scientific Name Hits Average Score Samples 

1437442 BaciUus anlhracls sir. 95014 30 ! 62.00 2 

BaciRus eereus ATCC 10876 14 1 70.00 4 

292 Burkholderia eepacia 32 I 129.00 2 

132BB59 Escherichia coli 0157:H7 Sir. SS17 23 I 209.50 2 
-

Escherichia coll 05:K4(L):H4 sir. ATCC 
126B238 74 168.75 4 

23502 
I 

1095674 Neisseria meningitidis 61103 19 ' 96.33 3 
• 

Propionibaeterium acnes SK187 3862 132.50 4 

140086B Pseudomonas aeruglnosa VRFPA04 163 123.00 4 
; - -

1402785 Staphylococcus aureus M1300 1 138.00 

1429044 Vibrio parahaemolyticus UCM-V493 5 
I 

3B.33 3 

404218 Yersinia pestis biovar Antiqua str. UGOS-0454 4 46.00 

FIGURE 1 - SELECTED MICROORGANISM YIELDS FROM TRIAL AGNOSTIC 
SEQUENCING PERFORMED ON 4 HEALTHY VOLUNTEER PALMAR SWABS 

lnvestiga10<s from the 59"1 Medic.al W111g and the 711" Human Perf0<mance Wing partnered to desig.n a )Oint site feasibility study 
utilizing emerging genomic sequencing technologies to assess changes in microbial eolonizauon of the slun m the baStC rruhtary 
trainee population in response to communal hving and universal Group A Strep c!iemoprophylaxi s. 

Planning and Approval Steps 

Received permission from the 737th Training Group commander to u11l1ze 10 nights of new basic m1htary tt81nee flights, 5 male 
and 5 female. encompassing en estimated 500 participating subjects and capitalizing on the extant process or randomized 
allocation of new tralM8S 

Obtatned app<ovat fra<n the 59th Medic.at Wmg lnsbtutional Review Board (FWH 20170033H) to bog1n anticipated subfed 
enrollment beginning wmmer 2017 wrth an anticipated end date of fall 2017 

Small scale validation trials ol hand microbiota from 4 deidentified vojunteers are in progress to ophmize collection. transport, 
analysis, and interp<etation models f0< each of the parallel baetenal and agnosbe sequencing arms A samp le of 1nrt1al 
preliminary agnostic data is shown in Figure 1. 

Subjeeis will have stMile saline pre-moistened cutaneous 
swabs taken from the bilateral f0<earms and f0<ehead at 3 
tlme points - Week O. Week 4, and Week 7 of thei r 
training curriculum 

Subjects will be excluded lra<n the study fa< reported 
pen1o llin alle<gy 

Skin swabs will be pooled and analyzed across two 
parallel study arms: 

16$ n bosomal RNA sequencing utilizing the Ion 
PGM Reporter Sequencer to Identify purely baetenal 
components 
Agnostie soquenong utih21ng the Ion Proton N ext­
Geoeratton Sequencer to >denltfy bactenal. wal, and 
fungal elements 

Quantified metagenomie analysis of the epidemiologie 
changes tn the collective dermatologie microbiome are being 
compared based on shifts in miaoblota flora lrequoneies 
according to 

Gender 

Dorm and occupational exposures 

Temporal relation to penicillin admin istrabon 

Known pathogenic and non-pathogenic microorganisms 

Further establish a frameWO<k fa< skin microbiome data 
collection, analysi s. and interpretation 1n Department of 
Oofense tabO<atories as a non-invasive screening tool 

Define an epidemiologie baseline f0< the effects of 
systemic ant1b1otie administration on the cutaneous 
mlerobiota 

Demonstrate the skin flO<a shifts that ooc:ur as a rewlt of 
communal hv1ng in the BMT population 

ldontify dominant and potentially high risk m icroorganism 
signatures that may p<edtSpose trainees to skin and soft 
hssue intecoons 

o.ir deepes1thanks10 Dr Laura Munro Col W.h1am F1sc11er. and all BMT leadership 10 ll Cot Rutn B<oMer and 1ne AfMSA team, 10 Kimberly Murph), research assistant ano to JOhn Yevoek. O.on Holmes. and 111'1 59th Medical W1rog Sc.ienu t Teetlnotogy ol!ice Tno view. expressed are 1nose 
of 111& authors ano do "01 relleet tile official views or potoey of the Department of Defense or its Components References { t ) Johnson RC, Eltos MW, Lamer JB Schlou CO, Cui T, Merrell OS Corretouo11 between Nasal Mter01>1ome Composition ano Remote Purulent Skin and Sof1 Tissue 
Infections tnleCI tmmun 20t5 83 802·6t 1 t2l FoShet A. Weeber BJ, Pawta~ MT JohllstO<I L. Tch<lndJa JS Yun H EPJoemiology ~'l(l()b>Ology and Antb101ie Suscepbbd.ty Patterns or Skon ono Son T1swe lnfect>Ons. Jeon! Base San Anton.o.Lacktano. Texu 20t2·20t 4 MSMR 20t5. 22(7) 1-6 


